Abstract. The property rights and the type of ownership (private owners, public domain and commons) are two fundamental concepts in relationship to the local development and to the social and environmental sustainability. Common forests were established in Europe since the Middle Ages, but over the centuries the importance of commons changed in parallel with economic and social changes. In recent decades, the scientific debate focused on the forest management efficiency and sustainability of this type of ownership in comparison to the public and private property. In Italy common forests have a long tradition with substantial differences in the result of historical evolution in various regions. In Sardinia region the private forests are 377.297 ha, the public forests are 201.324 ha, while around 120.000 ha are commons. The respect of the common rights changed in the different historical periods. Today, the common lands are managed directly by municipalities or indirectly through third parties, in both cases the involvement of members of community is very low. The main objective of the paper is to analyse forest management differences in public institutions with and without common property rights. To achieve the objective of the research the forest management preferences of community members and managers were evaluated and compared. The analysis was realized through the use of the principal-agent model and it has been tested in a case study in Sardinia region (Arci-Grighine district). The analysis of the results showed that the categories of actors considered (members of community, municipalities and managers) have a marked productive profile, but municipalities manage forests perceiving a moderate multifunctionality. Moreover, the representatives of the municipalities pay more attention to the interests of the collectivity in comparison to the external managers. They also attribute high importance to environmental and social forest functions.
Introduction
Common forests in Europe have a long historical tradition, dating back to Middle Ages when rural peoples depended on forests for a wide range of products essential to their livelihoods (firewood, timber, fodder, edible fruits) (Koch & Kennedy, 1991) . The social and economical transformations of the last 300 years have profoundly changed the relationship between communities and forests; the main change was the shift from traditional agricultural society to modernindustrial society (Notaro & Paletto, 2011) .
During the 17 th century, the liberal ideas of progress and modernization had a profound effect both on land ownership and on access to natural resources. In this historical period, the theory of possessions elaborated by John Locke spreads in all disciplines, by considering property as a constitutive part of a person. The individual ownership is considered an essential aspect of economic development and innovation diffusion (Holmgren et al., 2010) and the assumption of this theory is that private property provides individual owners with considerable incentives to use resources efficiently and sustainably. In fact in such conditions the owner is able to monopolize the benefits of management (Tucker, 1999; Agrawal & Gibson, 1999) . Common property is considered an open access resource and consequently it leads inevitably to a "tragedy of the commons" (Hardin, 1968) . The consequence of the success of liberal ideas is that many of the common forests were enclosed and privatized or were subject to different types of public and commercial forest management. In Western Europe, the growth of economic well-being, the high level of education and the greater availability of leisure time led to a second social change culminated in the mid 60s and 70s of the 20 th century. The change is summarized in the transition from modern-industrial society to the postmodern society and in the consequent change in social value systems (from materialistic values to post-materialist values) (Inglehart, 1977) .
As a consequence of these changes, the interest of the scientific and political communities around the common-pool resources has increased in the last decades (Laerhoven & Ostrom, 2007) , particularly with regard to the issue of natural resource management. This interest is related to the role for local development and survival of these traditional institutions (Holmgren et al., 2004) and to the contrasts with the precepts of the classical economists who emphasized the importance of private property in the economic process. Other authors demonstrate that the presence of common property allows a more efficient management of natural resources than private and state property (Poteete & Ostrom, 2008) . The efficiency of management refers not only to ecological aspects such as a greater focus on sustainability, but especially to the economic and social outcomes (Coleman, 2011) . Moreover, the common property ensures a more equitable distribution of benefits, but the results of the management are also conditioned by the managing organization (governments, communal groups, cooperatives, voluntary associations and private individuals or firms) (Ostrom, 2003) .
In Italy the term common property rights is used to identify the rights of common use (dominium utile) of land to the single members of communities (uti cives), to the hamlet (demani civici) or to the associations and agrarian universities (domini collettivi). Normally, common property rights refer to legal models that regulate the use of the land and organize the use of their territory in order to ensure collective access to their natural resources (Cacciarru, 2009 ). In the Italian Alpine regions there were the alpine village communities known as regole, vicinie, patriziati, and comunalie that administered and managed common forests and pastures (Merlo, 1995) . These traditional institutions were structured with representatives (president and managerial board) elected by the members of community (householders). In Southern Italy, common lands (called demanio universale) were used by local families and administered by the council of households (Universitas civium). After the National Law № 1766/ 1925, the original common property rights have been modified and in many cases devoid of meaning. Presently, common land continues to be a collective good, but municipalities' citizens can use the land according to rules and regulations stated by local municipal governments. In other words, the right of use for the members of community is assured from the legislative point of view, but the manager and administrator of the common-pool resource is a public organization.
The main objective of the paper is to analyse the differences in the management of common forests among various categories of actors. To achieve the objective the management preferences of community members and managers were evaluated and compared. The research is conducted in a district in Sardinia region (Arci-Grighine district, Oristano province) where the tradition of common forests and pastures is still alive and active.
Material and Methods

Common forests in Sardinia
Considering the national level, the Italian legislation specifies the competences of different public administrations (regions, provinces, municipalities) in matter of common property rights (usi civici). A specific organization, the Amministrazione separata dei beni di uso civico frazionale (ASBUC − institutional organization of community of village), has the purpose of management of common forests and pastures. At regional level, the Regional Law of Sardinia № 12/1994 established that the manager of common land is the municipality or the hamlet and that the management is carried out through a special regulation act (articles no. 11 and 12). Hamlet is part of municipality territory characterized by an inhabited place or scattered houses linked to the inhabited place. However, the municipality may delegate the management of common land to special categories of actors (article no. 16).
In Sardinia region the common property rights is peculiar in comparison with other Italian regions and it comprises the ademprivio, cussorgia and orzaline rights. These three traditional rights are similar, but the first is a right of the community, while the second and the third are rights of single persons (i.e. shepherds or farmers). In particular, the ademprivio includes common pasture (right to pasture cattles or other animals on common land) and estovers or bote (right to take sufficient wood for the commoner's household or agricultural needs) (Scotti & Cadoni, 2007) . Cussorgia and orzaline represent, respectively, the right for a single member of community to pasture animals (cussorgia rights) or to cultivate barley (orzaline rights) on common lands, paying an annual rent.
Historically, the diffusion of the rights on common land is documented since the Aragon period (XIV century), but the origin of the ademprivio is much older. The origin of this right is linked to the communalia and the communia, and it is datable to the Roman domination period. Instead, the cussorgia is a more recent right born in the Middle Ages. The feudatory granted the exclusive right to use a forest or a pasture to the feudal vassal in exchange of an annual rent. The cussorgiale (person with the right of cussorgia) was often in contrast with the others ademprivisti (persons of the community of village with the right of ademprivio) because his right prevents other members of the community the free exercise of the rights of ademprivio. The orzaline right is similar to the cussorgia right, but it concerns the possibility for a single person to cultivate a common land in an individual way.
During the Aragon period the Prammatiche regie were in force, a collection of laws adopted by King Philip IV in 1633 and elaborated by lawyer Francesco de Vito. The Prammatiche regie establish some limitations to the common land rights: for example, commoners do not have the right to sell or alienate goods or benefits from the common (Scotti & Cadoni, 2007) .
In the middle of the 19 th century -with the diffusion of modern economic theories on the great efficiency of the private property − legislators started a series of attempts to abolish the ademprivio and cussorgia rights. In spite of these political attempts, the ademprivio and cussorgia rights are still active.
Study area
The Arci-Grighine district (39°42'7'' North; 8°42'4'' East) is located in Central-Eastern Sardinia. The Arci-Grighine district has a total surface of 55.183 ha, corresponding to the 2.3% of the Sardinia island surface. The district comprises 21 municipalities with a population of 26.207 and a density of about 0.47 persons/ha (2001 Census). The rural sector plays quite an important role in the economic structure of the district (31% of the total amount of district enterprises), but more important is the industrial sector with 45% of the enterprises.
According to Regional Forest Plan (2007) realized by Sardinia Region, forest surface covers 51.2% (28.253 ha) of the territory of Arci-Grighine; other land uses are agricultural land (33.9%), grassland (10.0%) and agro-pastoral land (4.9%). There are four main forest types: broadleaf forests (Quercus spp. dominant forests) 43.2%, Mediterranean forests (Erico arboreae-Arbutetum unedonis and Pistacio lentisci-Calicotometum villosae associations) 39.6%, evergreen forests (Quercus ilex and Quercus suber dominant forests) and mixed forests 0.6%.
Considering the ownership, private forests represent 44% (12.308 ha), common forests the 45% (12.834 ha) and public forests the remaining 11% (3.126 ha). Common forests, as well as public forests, are managed by municipalities or, through delegation, by public companies (special categories of actors considered by article no. 16 of Regional Law of Sardinia № 12/1994). In the Arci-Grighine there are two main categories of delegated managers: Ente Foreste Sardinia (public organization in charge of forest planning and management of municipalities' territory) and local cooperatives of land management.
According to the principles established with the Regional Law the common property rights are active in 39% of public forests (6.290 ha), while in 41% these rights are suspended (6.544 ha). Therefore, in the district, forest management depends on the typology of the area where forests are located ( Fig. 1): (1) area without common land rights (public and/or private forests), (2) area with common land rights temporarily suspended according to the Regional Law № 12/1994, and (3) area with common land rights. On the whole, six municipalities own exclusively forests without common rights, other five municipalities own exclusively forests with common rights and the other ten municipalities are in intermediate situations with respect to these extremes (Fig. 2) . 
Research framework
The management of common forests in the district can be analyzed through the principal-agent model, with special emphasis on the application to the public administrations (Fukuyama, 1995; Miller & Whitford, 2002) . According to Shapiro (1987) , in principal-agent relationships, principals -for whatever reason or state of mind -invest resources, authority or responsibility on another (agent) to act on their behalf for some uncertain future return. In the Arci-Grighine district, we have highlighted three levels of actors involved (Fig. 3) in the management of forests. The first level includes the principals (members of community); the second level includes the replacement of principals (municipalities), while at the third level there are the agents (managers such as public companies or cooperatives). In comparison with the two level model, the three level model is more complex and potentially inefficient. The inefficiency can be linked to an increased possibility of misunderstanding between agent and replacement of principal or between replacement of principal and principal. In this paper divergences and misunderstandings in management among principal, replacement of principal and agent are analyzed. From a political point of view this kind of analysis is useful in order to highlight managerial divergences between representatives and represented, but also between different levels of representatives. In order to describe comparison and contrast related to managerial objectives between the principal and the replacement or the agent, a specific questionnaire was submitted to the representatives of municipalities, and to a sample of forest managers and members of community. The questionnaire -subdivided into thematic sectionswas submitted by face-to-face interviews. In order to provide simple interviews, a close-question format was prepared. As a matter of fact, close-ended questions are easier to analyze and permit statistical calculations. In this paper, only the thematic section focusing on the rural and forestry development strategies is considered; in particular three questions are deeply analized (Table 1) : the first question (Q1) on the relative importance of forest functions, the second question (Q2) on the strategies of rural development of the district and the third question (Q3) on the quality of relationship among the group of actors. The questionnaire was submitted to 44 members of community (principal), to 21 representatives of municipalities (replacement principal) and to 13 forest managers (11 managers of different forest stations of Ente Foreste Sardinia and 2 local cooperatives). The sample of members of community was extracted from individual actors belonging to the agro-forestry sector (i.e. forest and wood enterprises, forest owners, farmers and shepherds).
The relevance of forest multifunctionality in the district, which represents one of the main objective for forest management, is evaluated through this specific question: "What are the most important forest functions in Arci-Grighine district?". In order to evidence actors' preferences, interviewees were asked to assess the importance of each single forest function in a scale of four options (4 = high importance, 3 = medium importance, 2 = low importance, 1 = very low importance). The list of forest functions -individuated by both local technicians and researchers − was presented to the interviewees in a close answer form, without the possibility of adding any additional function. The individual preferences attributed by the actors to each forest function were elaborated by sorting them according to a list of priorities.
In order to integrate information about forest multifunctionality management, actors were asked to indicate which are the most appropriate forest strategies to Table 1 . Questions selected to analyze common properties management in Arci-Grighine district.
Q1 What are the most important forest functions in Arci-Grighine district?
Fuelwood Hydrogeological protection Industrial roundwood Gaming Grazing Tourism Cork production Landscape Beekeeping
Habitat conservation Myrtle production
Q2 Which interventions on forests contribute to the economic development of Arci-Grighine district?
Development of forest-wood chain Improvement of forest roads and tracks Improvement of tourist facilities Implementation of environmental protection activities Intensify cooperation between the municipalities
Q3 Which is the quality of relationship with the other actors? Municipalities Ente Foreste Sardinia Local cooperatives
promote the economic development of the district with the specific question: "Which interventions on forests contribute to the economic development of Arci-Grighine district?". The question was formulated to allow the interviewees to rate the five strategies on a 1 to 5 priority scale (1 being top strategy and 5 being low strategy). A third question (Q3) investigated the quality of relationship among the groups of actors involved in the principal-agent model. The interviewees were asked to assess the quality of relationship with the other actors in a scale of four options: 4 = good level of collaboration, 3 = medium level of collaboration, 2 = low level of collaboration, 1 = very low level of collaboration. Moreover, only municipalities that delegate the forest management to a third party expressed an opinion on managers (Ente Foreste Sardinia and local cooperatives).
Data collected by questionnaire were processed using mean values and standard deviation (SD), to highlight the importance of the various forest functions and rural development strategies for each group of actors. The Chi-square test (χ 2 ) was applied to test the association between the three groups of actor relating to the importance given to forest functions. The level of significance was set at p < 0.1. The null hypothesis assumes that there are no differences among the groups regarding the importance given to each forest functions whereas the alternative hypothesis assumes that there is a difference. The Chi-square test results could therefore be interpreted to point out differences and divergences between actors regarding forest management strategies. The recognition and the identification of these differences can support decison makers in avoiding conflicts when addressing future forest management.
Results and Discussion
Considering the importance given to diverse forest functions, the comparison among the three groups of respondents shows that there are not important differences in the priority order of functions (Table 2 ). Gaming and fuelwood are the most important functions for the three groups of respondents. In order to understand which functions to take into account in the future forest management plan, only functions with an average score greater than 3.0 were considered. Using this hypothesis, for the three groups of actors it is possible to observe differences in the range of priorities (Table 3 ). The political agenda of the principal (members of community) is restricted to only three functions (gaming, fuelwood and landscape conservation), while the replacement principal (municipalities) considers three func- tions in addition to those took into account by the community (habitat conservation, tourism and recreation in forest, and myrtle production). The preferences expressed by the municipalities move from economic to environmental and social functions and seem to indicate that a management oriented to perceive a moderate multifunctionality is considered as a priority.
The results of the Chi-square (χ 2 ) test showed significant differences (p < 0.1) among the three groups for these functions: hydrogeological protection (observed value = 14.251, critical value = 10.645, p-value = 0.027), landscape conservation (observed value = 11.171, critical value = 10.645, pvalue = 0.083) and grazing (observed value = 12.088, critical value = 10.645, p-value = 0.060).
The members of community consider the grazing activities and the protective function of forest less important in comparison to the vision of the managers. Probably these differences are linked to the recent economic marginalization of the grazing activities in the study area; municipalities and managers consider the economic improvement of this activity an important element for the revitalization of the ArciGrighine district. The hydrogeological protection is a technical function of forest, for this reason the members of community do not have a comprehensive perception of the relevance of this service.
Managers show an intermediate situation, characterized by four functions in the political agenda. Considering that three of these are economic functions, it seems to indicate that external managers have an economic oriented approach to forest management.
The analysis of responses regarding forest management strategies to improve the progress of local economy shows (Table 4) that the improvement of tourist facilities is the most important strategy for all actors (3.5 for the managers, 4.0 for the representatives of municipalities and 3.3 for the members of community). On the contrary - considering the total range of strategies − results indicate that managers and members of community focus on the same three strategies: the improvement of tourist facilities, the implementation of environmental activities and the improvement of forest roads and tracks. Vice versa representatives of municipalities identify the intensification of their cooperation as the third main strategy. In order to test the differences among the three groups of actors regarding forest management strategies, the Chi-square test (χ 2 ) was applied. The results obtained did not show a statistical difference (p < 0.1).
In the last part of questionnaire, the quality of relationship among the three actors involved in the principal-agent model is analyzed. The results are presented in a matrix of relationship with respondents in columns and the actors indicated by respondents in the lines (Table 5 ). The members of community have a good and collaborative relationship both with municipalities (2.8) and with Ente Foreste Sardinia (3.0). The lowest value of collaboration is between municipalities and forest managers; this fact seems to indicate that management is more efficient when it is not delegated but directly carried out by the municipalities.
Finally, Figure 4 illustrates the level of satisfaction of municipalities representatives with regard to the management carried out by Ente Foreste Sardinia and cooperatives. The level of satisfaction is on the average higher in relation to the style of management of cooperatives (mean value = 3.1) in comparison with the forest management of Ente Foreste Sardinia (mean value = 2.5). This is probably related to management strategies convergences between cooperatives and municipalities. Cooperatives, such as many municipalities, have an economic approach to forest multifunctionality aimed at increasing fuelwood (also in order to satisfy the common land rights) and cork production. On the contrary, Ente Foreste Sardinia has an ecological approach to forest multifunctionality, aimed at encouraging non-monetary forest functions.
Conclusions
With regard to the method of investigation, questionnaire was an efficacious tool in order to collect objective answers. This metod permitted to obtain information and to catch facets of common forests issue. In such a way it was possible to deeply analyze the questions and to relate the obtained information to the governance of the district, with the aim of pointing out if the top down approach to decision making process is of success in the management of common forests. In relation to the main objective of the paper, some considerations emerged from the investigation carried out in the district.
Considering forest management differences, the research evidences that all the categories of actors have a marked productive profile, but municipalities manage forests perceiving a moderate multifunctionality. Probably it can be tied to the fact that municipality, respect to external manager and community, pay more attention to the interests of the collectivity. When municipalities directly manage forests, more attention is given to environmental and social functions, as evidenced in the political agenda.
In the light of the situation of Sardinia region, but also according to other Italian situations, a reflection merge around gaming, this resulted the most important function for the three groups of respondents. Gaming is a productive function but in the context of Arci-Grighine has a social role, because people practice this activity principally for recreation.
The relevance given to the improvment of tourist facilities and environmental activities by all the categories seems to indicate that the development of management strategies oriented to multifunctionality is a prority in the vision of all the actors. The expression of interest toward the intensification of cooperation between the municipalities can be read in the light of municipalities' interest in strengthening the whole forest sector of the territory.
The values showed in the matrix of relationship among the actors involved in the model can be interpreted once more according to the fact that all actors are oriented, more or less, to a productive management of forest. This convergence explains the fact that no remarkable differences are observed in the level of satisfaction of the three groups in relation to other actor's management.
The principal-agent model is particularly suited to investigate the relationships between actors linked by a hierarchical relationship. In this paper, the application of the model allowed to highlight comparisons and contrasts between owners and managers in order to better address the future forest management. As written before, in Arci-Grighine, similarities are more important then differences but it was important to verify them. Furthermore it was relevant to establish that municipalities have a wider point of view concerning forest functions. This approach, using only three simple questions, was very easy to apply and fruitful to outline management differences and similarities.
